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BOPTOBOIWA FEHEPATOP CUHTE3-TA3A

AHHoTaLmA: YCTPOICTBO /1A NONYYeHNA CUHTE3-Ta3a U3 YINeBOpo-
POBHOrO TOMNIBa Ha 6OPTY aBTOMOGUNSA B KauecTBe BOJOPOACOAEP-
Xaluelt Ao6aBKky, ynyylwatoLyei SKonornyeckue n SKOHoOMUYeckne
noKasatenu paboTbl ABUraTeNs BHyTPEHHero cropaHus. Moxet
1CMONb30BaTbCA Kak TOMMBHBIA MPOLIECCOP aBTOHOMHbIX YCTaHOBOK
Manoi 1 cpefHei MOLLHOCT.

Onucanue: MogudukaLna Tonnmea cuktes-rasom (6-10% 06.) obe-
CNeYnBaeT YCToiYMBYIO paboTy ABMraTeNs Ha 06eAHEHHbIX TOMMMBHBIX
CMeCsiX, PV 3TOM Pacxog TonNBa, nogasaemoro B [IBC, B ycnosnax
TOPOACKOTO LiMKNa CHXKAeTCA He MeHee Yem Ha 20%, a Ha XonocTom
X0fy - Ha 40%, BbIb6pOCbI OKCUAOB YINepoga 1 a30Ta CHIMKAOTCA fO
Hopm EBpo-4 63 NCMOmb30BaHMA HeMTPan3aTopoB.

BopToBOiA reHepaTop COCTOT 13 KaTaNUTUYECKOro peakTopa AA BO3-
[YWHOIA KOHBEPCUI YTNIEBOJOPOAHONO TONMBA B CUHTE3-Ta3, CUCTEM
[031MpOBaHWs TOMIMBA 11 BO3AYXa, YCTPOIACTBA 1A 3aMyCKa reHepaTopa,
CUCTEMbI OXNIAX[EHNA TeHepaTopa U MUKPOMPOLIECCOPHOTO BMoKa
ynpagneHus. [pon3BoaUTENbHOCTL FeHepaTopa Mo CUHTe3-rasy - ot
5 0 25 Ky6. M/u. Tonnneo-Ta3 (MPUPOAHbIN, OKVKEHHBIIA, NOMYTHbIIA
HedTAHOM) K GeH3nH. TemnepaTypa dKcnnyaTauum: ot - 40 fo
+ 45 °C. Pecypc paboTbl reHepatopa - £0 20 TbiC. YacoB.

/HHOBaLMOHHbIe acneKTbl NpeAnoxeHus: PaspaboTaHbl HOBBIN TUMN
11 HOBblE TEXHOMOTMM NOMYYEHIA CTPYKTYPUPOBAHHDIX KaTani3atopos
Ha CeTyaTbiX 1 METaNNOMOPUCTIX HOCUTENSAX, HOBAA KOHCTPYKLA
reHepaTopoB CMHTe3-Ta3a, CO3JaHa CMCTeMa yNpaBNeHna reHepa-
TOpa, VHTETPUPOBAHHAA C CUCTEMOIA YPaBIEHNA TPAHCMOPTHOrO
CpefcTBa.

TnaBHble npeumyLecTBa NnpeanoxeHusa: B Poccun aHanorn OTCYTCTBYIOT.
I'Ipemmymecma nepeg 3apy6e)KHbIMVIZ BbICOKaA NPON3BOANTENbHOCTD
Nno BofopoaY, BOSMOXHOCTb pa60TbI He TO/IbKO Ha rasoBom, HO "
XWAKOM MOTOPHOM TONAKBE.

KommeHTapum - pbiHoYHble NpuMeHeHus: TpaHCMoPT, aBTOHOMHbIE
3HEProyCTaHOBKIA Mo 11 CPEHEN MOLLHOCTA, CUCTEMbI MOMyYeHNs
Bogopoga. 06bem pbiHka cobiTa - 6onee 200 MaH. py6./rog.

Tun Tpebytowerocs cotpyaHnuectsa: OpraHin3auys NpoM3BOACTBa
TEHEPATOPOB C CUCTEMON YMPAB/IEHNS, AFANTUPOBAHHOM K Pa3NAYHBIM
BIf3aM TPAHCTIOpT.

TekyLwan cTagus pasBuTIA: [leMOHCTPALMOHHbIN 06pa3eL| aBToMO-
61nA co BCTPOEHHbIM GOPTOBBIM reHepaTopoM npoluen anpobatuio
B aBTONpobere obuweil AnnHoit 4000 km. CO3[aHO MENKoCepUitHoe
npou3BoACTBO (A0 1000 wryK) reHepatopos (OIYM «POAL-BHUANIO»,
CapoB) v ero anNeMeHTOB: KaTanu3aTop MONYYeHNA CMHTe3-rasa
(WMHcTuTyT Katanusa CO PAH, HoBocubupck), npon3sopcTBo 6mokos
cuctembl ynpasnenns (000 «TA3 MOTOP-Py, PoI6UHCK).

MpaBa nHTeNNeKTYaNbHONM COHCTBEHHOCTH: [aTeHTbI NONyYeHbI.
YcTaHoBNEeHbI NapTHEPCKIAE OTHOLLEHNA C PAOM OPraHN3aLyiA.

CARBOARD GENERATOR OF SYNTHESIS GAS

Abstract: Synthesis gas is carboard generated and used as a hydro-
gen-containing admixture to the hydrocarbon fuel in order to improve
performance of the internal combustion engine (ICE); the genera-
tor can be used as a fuel cell for small- and medium-power auton-
omous units.

Description: Addition of synthesis gas (6-10 vol%) to the fuel pro-
vides the stable operation of the lean-burn engines, the fuel consump-
tion by ICE being decreased by no less than 20% during urban driving
cycle and by 40% at idling speed. The amount of exhausted carbon
monoxide and nitrogen oxides are decreased without the use of con-
verters to meet EURO-4 standards.

A carboard generator consists of a catalytic reactor for air conversion
of the hydrocarbon fuel into synthesis gas, air and fuel gauging sys-
tems, initiation unit, cooling unit and control microprocessor unit. The
generator efficiency for synthesis gas is 5 to 25 m*/h, lifetime up to
20,000 hours. The fuel is gas (natural, liquefied, oil associated) or gaso-
line. Operation temperature is - 40 to + 45 °C.

Innovation aspects: A new type and new technologies for prepara-
tion of the structured catalysts on gauze and porous metal supports
are developed, as well as a new design of the synthesis gas genera-
tors. A control system is designed as integrated with the control sys-
tem of the vehicle.

Main advantages: There is no Russia analogue. Against foreign ana-
logues: a high efficiency for hydrogen, possibility of operating not only
with gas but also with the liquid motor fuel is provided.

Application areas: Vehicular transportation, autonomous small- and
medium-capacity power plants, hydrogen generation systems. The
market volume is more than 200 million Rub/year.

Type of required cooperation: Arrangement of production of gen-
erators with control systems adapted for various types of vehicu-
lar transportation.

Current stage of development: A demonstration car with the inte-
grated carboard generator was tested during the run of 4000 km in total.
A small-series (up to 1000 items) production of generators (RFNC-VNI-
EF, Sarov) and their components such as the catalyst for production of
synthesis gas (Boreskov Institute of Catalysis, Novosibirsk) and control
system units (GAZ MOTOR - R Co,, Rybinsk) was established.

Intellectual property rights: The product is covered by Russian pat-
ents. Partnership with a number of enterprises is established.

KATAJIUTUMECKUE TEMNIOOUKALIMOHHBIE

YCTAHOBKMU (KTY)

AHHoTauysa: Pa3paboTaHbl MOANPUKALIMM YCTaHOBOK, paboTatoLumx
Ha XMAKNX, ra3000pa3HblX 1 TBEPAbIX BIAAX TOMNB], B TOM YMCTE
HW3KOKaNOpUitHbIX. YCTAHOBKM MCMONB3YIOT ANA OTOMNEHUA U Tops-
Yero BOJOCHabXeHNA NHAMBIAYaNbHBIX JOMOB, OOLECTBEHHDIX 1
NPOMbILLNEHHbIX 3[aHWIA. TennoBas MOLHOCTb YCTaHOBOK OT 0,25
10 12 Tkan/u.

Onucanme: MprHLMN PaboTbl OCHOBaH Ha KaTanMTNYECKOM OKUraHNN
TonAMB npu Temneparype Hinke 800 °C ¢ ofHOBPEMEHHbIM OTBOAOM
TennoTbl NyTem BBE/AEHNA Tenn00OMEeHHbIX NOBEPXHOCTeI! Henocpes-
CTBEHHO B MCEBAOOXIKEHHbI CNOIA KaTann3atopa. MpucyTctane B
PeaKLMOHHOI cUcTeMe KaTanu3aTopa 06ecneunBaeT CHIKEHME
TeMnepaTypbl CKUraHnA opraHnyeckux tonams ¢ 1000-1200 °C go
300-700 °C. Mpu 3TOM COXPaHAETCA BbICOKaA CKOPOCTb FOPEHMA 1
obecrneynBaeTCca NOMHOE CropaHue TOMAMBHO-BO3AYILHbIX CMeceit
faxe 6e3 n3bbiTka BO3yXa. B NceBROOKIKEHHOM COCTORHINM TPaHyJbl
KaTanu3atopa ABNAIOTCA OAHOBPEMEHHO 1 TBEPAbIM TEMNOHOCUTENEM,
06ecrieunBaloLLIM BbICOKME K0IhOULIMEHTbI TEMNOOTAAUM K NOBEPX-
HOCTM TENNOOOMEHHNKA.

/HHOBaLMOHHblE acneKTbl npeanoXxexHua: Co3paHue KoTenbHbIX
HOBOTO MOKONEHNA Ha 0a3e KaTanuTUYeckux TEI'IJ'IO(')VIKBLWIOHHbIX
YCTaHOBOK.

InaBHble NpenmyLecTBa NpepnoxeHna: CHMKeHe ypoBHA 3arpaHe-
HIA aTMOCHEPbI 1 BOBIEYEHNE B TOMIMBHO-3HEPreTU4ecKie pecypesl

HU3KOKaNOPWIHbIX TONMB (HaNPUMEP, YroNbHbIX OTXOROB, Topda,
CNIaHLieB, G1OMACChI), HEUCMONb3YEMbIX B HACTOALLEE BPEMS.

Co3paHue ManorabapuTHbIX YCTPOIACTB aBTOHOMHOTO TENMOCHAbXeHA
- peasnbHas 1 SKOHOMIYECKM BbIrOZHAA aflbTePHATIMBA LIEHTPANN30-
BaHHOTO TeNN0o6ecneyeHus.

KommeHTapuy - pbIHOYHbIE NpuMeHeHNA: CHIXeHIe cebecTonmocTi
BbIPABOTKM TEMOBOI SHEPTUM.

KommeHTapuu-coTpyaHnuecTBo: Boigaua NCXOAHbIX AaHHbIX Ha
MPOEKTUPOBaHHE YCTaHOBOK. V13roToBNEHME «MOA KMKou» 1 MOCTaBKa
YCTaHOBOK Tpebyemoit MoyHocTn coBmecTHo ¢ 000 «TepmoCodt-
Cnmpb».

Tekywjan crapua passuTia: PaspaboTaH TUMOPasMepHBIN P YCTaHOBOK
C TennoBoit MolWHOCTbH0 0T 0,25 Ao 12 lkan/uac. B 2008 r. dupmoit
000 «TepmoCodT-Crbrpb» NOCTPOEHA M BBEEHA B IKCMTyaTaLMio
KOTeNbHasA Ha yrne Ha 6a3e 3-X KaTanuTUuecKmx TennoPuKaLMoHHbIX
YCTaHOBOK (MOLHOCTb 3 [Kan/y, cTaHuma ApTbiwTa-2 Kysbacckoro
otaenenuns 30KA).

C 1994 r. 6onee 30 ycTaHOBOK, PabOTaIOWMX Ha KUAKOM TOMNBE,
YCTaHOBNEHO Ha npeanpuATAAX CUBUPCKOTO permoHa.

MpaBa MHTENNEKTyanbHoI CO6CTBEHHOCTH: TeXHONOrWS 3aLLMLLeHa
nateHTamu PO. ViMeeTcs NMLEH3NOHHOE CornalLerme.

CATALYTIC HEAT GENERATORS (CHG)

Abstract: A variety of CHG units (0.25 to 12 GCal/h calorific power)
are developed, which run on liquid, gaseous and solid fuels, including
low-calorific fuels. They are used for autonomous heating and hot-wa-
ter supply to private, municipal and industrial buildings.

IpdexTuBHOCTb paboTbl KotenbHoii KTY-3 (pacyer Ha 1 Tkan/y, cT. ApTbiwTa-2)

Efficiency of the (TG-3 facilities ( expressed as per 1 G(al/h, Artyshta-2 railway station)

Mapamern/Parameter KTY-3 Crapan KoTenbHaA CTaHunA
pamerp Commercial oxide catalyst 1C-12-C102 (0. 02% Pt)

Pacxop yrna, T/mecay
Coal consumption, t/month 144 302
CebectonmocTb BbipaboTk 1 Mkan, pyb.
Prime cost for generation of 1 Geal, Ruble 3315 1050
CTOMMOCTb TOMIMBHBIX 1 SHEPrOPECYPCOB, ThiC. PyO./MecsL, 174 3
Cost for fuel and energy resources, thousand Rub/month
KoadduumeHT nonesHoro Mcnonb3oBaH1s TennoTbl Tonnea, %

- 93 45-60
Fuel heat efficiency,%
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Compliete information can be found on www.rttn-sib.ru

Description: The unit operation is based on catalytic combustion of
fuels at the temperature below 800 °C with the heat released through
heat-exchange plates mounted directly into the fluidized catalyst bed.
The presence of the catalyst in the reaction system provides reduction of
the combustion temperature from 1000-1200 °C down to 300-700 °C,
the high burning rate and complete combustion of the air-fuel mis-
tures being provided even at not excess air. When in the fluidized state,
the catalyst granules behave as solid carriers of heat to provide a high
coefficient of heat transfer to the heat exchange surface.

Innovation aspects: Construction of new generation boilers based
on the catalytic heat generators.

Main advantages: A decrease in the atmospheric contamination and
utilization of low-calorific fuels (for example, coal waste, peat, shales,
biomass) as fuel resources which are not used now.

Creation of small-size units for autonomous heat supply as a real and
economically profitable alternative of the centralized heat supply.

Application areas: Reduction of the prime cost of heat energy gen-
eration.

Type of required cooperation: Preparation of the engineering basis
for the units. Licensing of the unit production.

Current stage of development: A standard series of CHG with the cal-
orific power 0,25 - 12.0 GCal/h were developed. In 2008, a coal boiler
was constructed and put into practice by TernoSoft-Siberia Co. based
on three catalytic heat supply units (3 GCal/h, Artyshta-2 station of
the West Siberian Railway).

Since 1994, more than 30 liquid fuel units have been employed at
the Siberian enterprises.

Intellectual property rights: The technology is covered by Russian
patents. There is a license agreement.




